A temperate phage was isolated from emetic Bacillus cereus NCTC 11143 by mitomycin C and characterized by transmission electron microscopy and DNA and protein analyses. Whole genome sequencing of Bacillus phage 11143 was performed by GS-FLX. The phage has a dsDNA genome of 39,077 bp and a 35% G+C content. Bioinformatic analysis of the phage genome revealed 49 putative ORFs involved in replication, morphogenesis, DNA packaging, lysogeny, and host lysis. Bacillus phage 11143 could be classified as a member of the Siphoviridae family by morphology and genome structure. Genomic comparisons at the DNA and protein levels revealed homologous genetic modules with patterns and morphogenesis proteins similar to those of other Bacillus phages. Thus, Bacillus phages might have a mosaic genetic relationship.
Bacillus cereus is a bacterium known to be responsible for food poisoning and is widely distributed in natural and commercial products owing to the strong resistance of its spores to physical and chemical agents [25] . B. cereus contamination in a variety of proteinaceous and starchy foods is recognized as a leading cause of vomiting and diarrhea in several countries [3, 4] . In particular, it has been widely found as a contaminant in grain-based foods such as polished rice; thus, the incidence of B. cereus poisoning through instant rice products might increase every year [18] . However, eliminating or controlling this bacterium in foods does not seem to be practical, and preventing germination and multiplication of large populations has been suggested [11] . Bacteriophages or phages are viruses that only infect bacteria, which are the most abundant microorganisms on Earth and are widespread in various foods [15] . Depending on their lifestyle, phages are either virulent or temperate. Many phages can develop a symbiotic relationship with their host, which is termed lysogeny and involves integration of the temperate phage genome, called a prophage, into the host's genome [21] . Virulent phages have been intensively studied and have been used in a variety of practical applications such as phage therapy [26] , the detection and biocontrol of foodborne pathogens [13, 14, 16] , and bioremediation [28] . More recently, bacteriophages have been exploited in an attempt to remove bacterial biofilms [19] . On the other hand, temperate phages can also play an important role in bacterial pathogenesis, horizontal gene transfer, and genetic diversity [6, 7, 27] . Genes of many phages have been discovered that encode toxins, or factors that affect bacterial virulence. Many pathogenic bacteria become virulent after acquiring one or more prophages carrying toxin genes or other virulence factors. Temperate phages reside in the chromosome of their bacterial host and are important genetic elements that impart bacterial genome variability. Prophages can confer a diverse array of phenotypic traits to their hosts. Most of the 22 Bacillus phages registered in the genome database of EMBL-EBI (http://www.ebi.ac.uk/ genomes/phage.html) belong to the Caudovirales. Twelve Bacillus phages infecting B. cereus, B. thuringiensis, and B. anthracis are known as the B. cereus group. However, these Bacillus phages have different characteristics such as morphological diversity, genome size, and lysogeny state as well as life cycle [24] . The aims of this study were to isolate and characterize a temperate phage from B. cereus NCTC 11143 and completely sequence the genome in order to identify functional genes and investigate the genomic organization of the phage.
To induce temperate phage in B. Laboratories, Detroit, MI, USA) or agar (LBC broth or agar) supplemented with 10 mmol CaCl 2 (Sigma-Aldrich, St. Louis, MO, USA) at 37 o C overnight in a shaking incubator. Subsequently, 0.1 ml of each bacterial culture was transferred into 50 ml of fresh LBC broth. Induction of temperate phages was performed by addition of mitomycin C (Merck Korea, Seoul, Korea) at a final concentration of 1 µg/ml for about 2 h after inoculation (OD 0.2-0.3). Induction of temperate phage was confirmed by its growth curve and plaque formation (Fig. 1A) . Bacterial cell lysate was centrifuged for 15 min at 10,000 ×g and the supernatant was passed through a 0.45 µm syringe filter (Millipore, Billerica, MA, USA) and stored at 4 o C and -80 o C. Phage concentrations were determined by precipitation with polyethylene glycol 8000 [23] . Phage particles (10 10-11 PFU/ml) were negatively stained with 2% (w/v) aqueous uranyl acetate (pH 4.5) on a carbon-coated grid and examined by transmission electron microscopy using a JEOL JEM-100S apparatus (Japan Electronics and Optics Laboratory, Tokyo, Japan) at an accelerating voltage of 80 kV. According to morphological analysis, the Bacillus phage 11143 particles had long, non-contractile tails and icosahedral heads belonging to the Siphoviridae family in the order Caudovirales (Fig. 2) . Bacteriophages can be tailed, polyhedral, filamentous, or pleomorphic, and most of them contain double-stranded DNA. About 5,568 bacterial viruses have been examined by electron microscopy. At least 5,360 (96.2%) of these are tailed bacteriophages known as Caudovirales [2] . Tailed bacteriophages are considered to be the most diverse and widespread of all viral groups because their properties are highly wideranging. Some of these differences include DNA content and composition, host range, physiology, serology, and the nature of constitutive proteins [1] .
Phage DNA was isolated from polyethylene glycolprecipitated phage particles by the method of Manfioletti and Schneider [20] with some modification. DNase I (10 µg/ml) and RNase A (20 µg/ml) were added to the phage lysate. After incubation at room temperature for 15 min, 0.5 M EDTA (pH 8) and proteinase K (1 mg/ml) were added, followed by incubation at 65 o C for 30 min. After incubation, the nucleic acid was extracted with phenol-chloroform-isoamyl alcohol. The nucleic acid was precipitated with isopropanol and dissolved in sterile distilled water. Phage DNA was stored at -80 o C. The DNA was digested with restriction enzymes according to the manufacturer's recommendations. Additionally, we analyzed purified phage particles for structural protein composition using SDS-PAGE. Protein bands were visualized using Coomassie blue stain. The genomic DNA 
